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ABST RACT
We present the case of a 31-year-old patient, without cardiovascular risk
factors, without significant pathological or family history of cardiovascular
disease, who was diagnosed with severe coronary artery disease, left main
bifurcation localization, which required surgical coronary revascularization.
The angiographic and intraoperative aspect excluded the most common
causes of non-atherosclerotic causes of coronary lesions. Vasculitis was
another possible etiology but was also excluded based on the normal clinical
examination, negative inflammation markers, lack of diffuse vascular
impairment, TPHA and negative VDRL. Prolonged mental stress can lead
to accelerated progression of atherosclerosis by inducing endothelial
dysfunction, our patient describing a “burnout syndrome” in the last few
months. The particularity of the presented case is the severe coronary artery
disease in a young patient without discovering the main etiology of the
advanced atherosclerotic process.

Introduction
Coronary heart disease (CHD) continues to be the
leading cause of death worldwide, as World Health
Organization (WHO) reports. Although it is considered
that acute myocardial infarction (AMI) among young
adults is relatively rare, it still seems that 4% to 10% of all
heart attacks occur before age 45, and most of these cases
involve men [1].
The primary cause of CHD in young adults - as well
as in the elderly – is atherosclerosis, accounting for about
80% of heart attacks [2]. The other causes should also be
considered, like: congenital malformations of the coronary
anatomy, embolic coronary disease (4% of case), blood
clotting disorders, coronary spasm - illicit drug abuse
(especially cocaine and amphetamines), radiotherapy for
chest tumors, trauma or inflammation of the arteries.
Unfortunately, the disease carries a significant morbidity,
psychological distress, financial burden for the patient but
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also for the patient’s family and for the entire society,
especially when it occurs at a young age [3].
The “Burnout Syndrome” is an extreme response to a
job-related chronic stress and is defined as high levels of
physical and mental exhaustion that marks the need of the
organism to face a threat to its internal homeostasis [4].
Although chronic stress is a known risk factor for CHD,
due to the continuous activation of the autonomic nervous
system and neuroendocrine axis, situations of intensive
acute stress can be also associated with an increased
prevalence of cardiovascular events [5].
These young patients have also a certain cardiovascular
risk profile, as well as particular clinical presentation and
prognosis in comparison with the elderly, which has to be
taken into consideration when managing with CHD [6].
However, the vast majority of the young patients have
atherosclerosis as the main etiology of CHD, accelerated
by the conventional cardiovascular risk factors – but with
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some different features [7]. Smoking is the most common
risk factor among the young CHD patients, as Zimmerman
et al. found a prevalence of 92% [8]. Mukherjee et al.
concluded that the prevalence of smoking was higher in
those less than 40 years old, compared to those above 60
years old (58.7 versus 43%) [9]. The other major CV risk
factors among youngsters are hypertension, high
triglycerides, low HDL-cholesterol and obesity.

Cardiopulmonary radiography showed a heart within
normal limits, without pleuro-pulmonary or chest wall
injuries (Figure 2).

Myocardial infarction in individuals less than 40 years
of age is almost exclusively seen in male patients.
Fortunately, the younger patient usually has a single vessel
disease and therefore a better prognosis [10].

Case Presentation
We present the case of a seemingly healthy 31-year-old
patient, without cardiovascular risk factors, without
significant family history of cardiovascular disease, who
was admitted to the hospital for a retrosternal chest pain –
with the first episode occurring three weeks before
admission. Pain was self-limited, with no relation to the
effort, with a maximum duration of 5 minutes.
The clinical examination did not reveal pathological
elements, blood pressure = 130/ 80mmHg equal in both
arms, ventricular allure = 65 beats per minute (bpm),
rhythmic cardiac noises, without cardiac or vascular
murmurs, and peripheral pulse symmetrically present.
The initial electrocardiogram (ECG) showed: sinus
rhythm, 65 beat per minute, QRS axis +75 degrees,
incomplete right bundle branch block, T wave flattened in
DI and negative in AVL (Figure 1).

Figure 1. Electrocardiogram at admission showed
sinus rhythm, 60 b/min, QRS axis at 75 degrees,
incomplete right bundle branch block, the T wave
flattened in DI and negative in AVL.
From the laboratory blood results at admission, we
noted: troponin T 0.045 ng/mL (cut-off value 0.020
ng/mL), CK-MB within normal limits, serum
transaminases (ALT/AST) elevated 3 times the upper limit
of normal; normal markers of inflammation, serum lipids
within normal ranges; in dynamics, 6 hours after the first
measurement, troponin T increased at 0.085 ng/ml,
subsequently descending.
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Figure 2. Cardio-pulmonary radiography, posteroanterior view: heart in normal limits, without
pleuro-pulmonary or thoracic wall lesions.
Standard transthoracic echocardiography revealed a
normal-sized left ventricle, with normal global and
segmental systolic function, normal diastolic profile,
minimal mitral regurgitation, straight cavities with normal
dimensions, free pericardium, left ventricular ejection
fraction 60% (Simpson method).
Within the hospital stay, electrocardiograms were
recorded during chest pain, and changes were noticed
compared to the baseline electrocardiogram: ST segment
depression in both leads DI and DIII, of maximum 1.5 mm
with negative T-waves, ST segment depression in V2-V5
of maximum 1 mm, as well as ST segment elevation of 1
mm in aVR (findings that may suggest severe coronary
artery disease – left main lesion or triple vessel disease)
(Figure 3).

Figure 3. Electrocardiogram recorded during chest
pain: sinus rhythm, ventricular allure = 65/min,
incomplete right bundle branch block, ST segment
sub-level in DI, aVL, V2-V5 of maximum 1.5 mm,
negative T-wave in DI, aVL and ST segment
elevation 1mm in aVR.
Considering the ECG changes during chest pain
episodes in association with the dynamics of cardiac
biomarkers, we have made the diagnosis of acute non-ST
segment elevation myocardial infarction, and the specific
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treatment was instituted: dual antiplatelet therapy, low
molecular weight heparin, high-dose of statin, betablocker, angiotensin-converting enzyme inhibitor, and
sublingual nitroglycerin as needed [11-13]. The coronary
evaluation confirmed the diagnosis, revealing a subocclusion that involved the bifurcation of the common
trunk, involving the ostium of the anterior descending
artery and the intermediate branch (ramus intermedius) – a
large artery calibre.
Because of the lesions location, difficult to approach in
the case of the percutaneous angioplasty, the heart team
decided to perform the surgical coronary revascularization
with double coronary bypass grafting using the left internal
mammary artery in the middle segment of the anterior
descending artery and the right internal breast artery on the
intermediate branch. Our patient had favourable
postoperative evolution, without repeated chest pain.
1.

2.
3.
4.

The final diagnosis was:
Surgical coronary revascularization - double coronary
bypass graft using left internal mammary artery – on
the anterior descending artery and right internal – on
the intermediate artery.
Sub-occlusion of anterior descending artery and
intermediate branch.
Non-ST segment elevation myocardial infarction.
Incomplete right bundle branch block.

Discussions
In the context of severe coronary artery disease in a
young patient without cardiovascular risk factors, we
aimed to investigate the existence of a non-atherosclerotic
etiology of coronary lesions [14]. A series of necropsy
studies in subjects with sudden cardiac death showed the
presence of coronary anomalies in 60% of cases in
children, while in adults coronary atherosclerosis was
involved in 90-95% of cases [15]. It is reported in the
literature that between 4 and 7% of patients with fatal
myocardial infarction have had non-atherosclerotic
coronary lesions at necropsy [16].
Of the non-atherosclerotic causes of coronary lesions,
we list in order of frequency reported in a series of
necropsy studies made in patients with sudden cardiac
death: congenital anomalies of coronary arteries, acute
coronary artery dissection, vasculitis affecting coronary
circulation, fibromuscular dysplasia [17-19]. Variations in
the origin, pathway, or distribution of coronary arteries are
found in 1-2% of the population, but certain coronary
abnormalities (ostial lesions, passage of an important
branch between the trunk of the pulmonary artery and
aorta, the origin of an important branch in the trunk of the
pulmonary artery, myocardial decks) presents a higher risk
of ischemia [20,21]. Coronary aneurysms, which can be
congenital or acquired, single or multiple, can lead to

thrombosis due to turbulent blood flow and increased
parietal stress, sometimes associated with an abnormal
structure of the arterial wall, with possible occlusion of the
vessel and myocardial infarction [22]. The incidence of
coronary aneurysms is about 1.5% of the patients studied
at the autopsy; the etiology of acquired aneurysms is:
atherosclerosis, trauma, angioplasty, arteritis (including
syphilis), fungal, viral embolism, dissection [23].
The coronary angiography report and later the
intraoperative assessment have excluded: the aberrant
origin of the coronary arteries, the muscular bridges, the
spontaneous coronary dissection, the embolism or the
coronary spasm. Another possible etiology is the
inflammation of the arteries, namely vasculitis, but it has
been excluded based on the following data: normal clinical
examination, negative inflammation markers, lack of
diffuse vascular impairment, TPHA and negative VDRL.
Specific laboratory tests were performed for
hypercoagulable states which revealed the mutation of the
MTHFR gene C677T in the heterozygous form, and a
slight deficiency of protein S, mutations that are common
in the general population and not in the heterozygous per
se.
It should be noted that when resuming the anamnesis,
the patient describes a period of psychic stress and
exhaustion at work, including night shifts; several studies
pointed out that mental stress, overwork and deprivation of
sleep at night decrease the DNA repair capacity, and may
induce endothelial dysfunction which in its turn promotes
the process of atherosclerosis [24].
In this case, the coronary angiography and later the
intraoperative assessment excluded: the origin, route and
aberrant distribution of coronary arteries, muscle bridges,
spontaneous coronary dissection, embolism, coronary
spasm. The following etiology is represented by vasculitis
(Takayasu disease, systemic lupus erythematosus,
rheumatoid arthritis, syphilis, polyarteritis nodosa etc.)
which was excluded based on the clinical and paraclinical
data mentioned above. As a non-atherosclerotic cause of
coronary artery disease, some metabolic disorders have
been described to accumulate certain substances in the
walls of large or small coronary arteries, which may lead
to
myocardial
infarction.
These
include:
mucopolysaccharidosis (eg. Hunter disease, Hurler
disease), gangliosidosis, and Fabry disease [25-28].
Because a clear non-atherosclerotic cause could not be
identified, and given that atherosclerosis is a process
beginning in childhood [29-31], we considered this
etiology as the most plausible. It is reported that acute
coronary syndrome in patients under 30 years is due to
atherosclerosis in 60% of cases [32]. In autopsy series
performed on male subjects aged 20-25 who died from
traumatic causes, it was shown that anterior descending
artery stenosis of over 40% (as a marker of atherosclerotic
235
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impairment) was present in 3-4% of cases. Similar studies
have correlated coronary atherosclerotic impairment with
cardiovascular risk factors, demonstrating that at this age
the same cardiovascular risk factors apply as in adulthood.
When resuming the anamnesis, the patient describes a
period of intense mental stress and intellectual overload, as
well as sleep deprivation through work in night guards,
which we call “burnout syndrome” [33-36]. Many studies
done on healthy people without cardiovascular risk factors
showed that prolonged mental stress can lead to accelerated
progression of atherosclerosis by inducing endothelial
dysfunction [37,38]. The mechanism consisted of
vasoconstriction due to sympathetic activation and
alteration of nitric oxide production and action [39, 40].
Endothelial dysfunction after psychic stress appears to be
due to oxidative stress and release of vasoconstrictive
substances, such as endothelin and angiotensin II [41- 44].
Catecholamines do not directly affect endothelial function,
although they influence it indirectly by increasing blood
pressure [45].

Conclusions
The particularity of the presented case is the severe
coronary artery disease with left main bifurcation
localization, which required surgical revascularization, in
a young patient without cardiovascular risk factors.
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